Rates of relapse, monitoring contract completion, and return to medical practice may differ between surgeons and nonsurgeons being monitored for diagnosed substance use disorders.
L

ITTLE IS KNOWN ABOUT THE
prevalence of substance use disorders (SUDs) among surgeons practicing in the United States. Similar to the risk in the general population, it is estimated that 10% to 12% of all physicians will experience impairment because of alcoholism or drug dependency over the course of their careers. [1] [2] [3] [4] Recent studies [5] [6] [7] of surgeon health have reported problematic alcohol use in approximately 7% to 8% of participants. However, most literature focuses on burnout, mental illness, and suicidal ideation. Numerous studies demonstrate that a substantial number of surgeons, anywhere from 30% to 38%, [6] [7] [8] [9] experience high levels of stress and burnout, placing them at risk for anxiety, depression, suicidal ideation, SUDs, dysfunction among familial or professional relationships, and early retirement. 6, [8] [9] [10] [11] Indeed, workplace characteristics, such as long hours and intense responsibility, combined with obsessive personality traits and perfectionistic qualities that are hallmarks of the practice of surgery, create pressures that often manifest in personal and professional distress. 8, 11 Physician health programs (PHPs) are established on a state-by-state basis to raise awareness of issues related to physician health and to monitor potentially impairing conditions. 12 In many states, PHPs are granted authority by regulatory boards and state laws to coordinate treatment and CME available online at www.jamaarchivescme.com and questions on page 1230
See Invited Critique at end of article monitor SUDs and other mental health concerns. 13 Physician health programs do not provide substance abuse treatment but rather promote early detection, evaluation, and referral to residential treatment facilities, followed by a 5-year monitoring period. The monitoring period includes random urine toxicology testing and professionally facilitated counseling and/or Alcoholics Anonymous, Narcotics Anonymous, or Caduceus meeting attendance.
14 Seventy percent of programs also require a worksite monitor.
14 According to available data, 4, 15 surgeons are neither overrepresented among the population of physicians enrolled in PHPs nationally nor overrepresented among populations undergoing treatment for substance dependence. The objective of this study was to compare 5-year outcomes for surgeons vs nonsurgeons enrolled in PHPs. Physicians enrolled in a PHP for monitoring of an SUD have abstinence rates ranging from 75% to 90% during the 5 years following chemical dependency treatment, which are markedly greater than rates among the general population of individuals in recovery. 4, [16] [17] [18] To date, there are no studies on whether these rates hold among surgeons specifically or whether employment and recovery outcomes for surgeons differ significantly from those of nonsurgeons.
This study represents the first long-term outcome report for surgeons being monitored for an SUD and uses data from a cross section of 16 PHP monitoring programs. All the participants were observed for 5 years following diagnosis and treatment of chemical dependency. We sought specifically to identify rates of relapse (continued drug and alcohol misuse), monitoring contract completion, and return to medical practice at 5 years. We hypothesized that society's expectation of perfection from surgeons, reinforced through the duration and rigor of surgical training, would cause this population to perform better than nonsurgeon physicians with regard to incidents of relapse and monitoring and employment outcomes.
METHODS
DESIGN
We used data from a previously reported 5-year longitudinal cohort study 4 of 904 physicians having diagnoses of substance abuse or dependence who were admitted to 1 of 16 state PHPs between September 1, 1995, and September 1, 2001. The characteristics and outcomes of a subset of 144 surgeons were compared with those of 636 nonsurgeons. Surgical specialties included general surgery, obstetrics and gynecology, ophthalmology, orthopedic surgery, otolaryngology, plastic surgery, thoracic surgery, and urology. The following 5 medical specialties represented more than 70% of nonsurgeon physicians: family practice (25.1%), internal medicine (16.3%), anesthesiology (13.1%), emergency medicine (8.8%), and psychiatry (8.2%). Comparisons were restricted to objective data from official records (eg, treatment services, attendance, sanctions by the program, and reports to licensing boards) and from laboratory records (findings from urine tests and other specimens). To protect the confidentiality of the physicians in the study, members of each PHP's medical records staff collected and reported the data. Data were collected between November 2006 and January 2007, under training, supervision, and monitoring by the original investigators (M.D.C., R.L.D., and others). 4 All components of the original study were reviewed and approved by the institutional review board of the Treatment Research Institute, Philadelphia, Pennsylvania.
PARTICIPANTS
Of 904 participants in the original study, 42 (4.6%) were residents, all of whom were excluded from this study, as they constituted a population of physicians younger than the average practicing physician and presumably at higher risk for substance abuse. Furthermore, although no significant differences were noted between residents and practicing physicians (including surgical residents) on any outcome variable measured, their numbers were deemed too small to be conclusive (6 surgical residents and 36 residents in other specialties).
Of 
LOSS TO FOLLOW-UP
During the study period, 82 of 862 participants (9.5%) moved out of their state program's jurisdiction. Because there was no access to any continuing records for those participants, they were excluded from the final study analyses. This group included 12 surgeons and 70 nonsurgeons. Comparisons between those lost to follow-up and those retained in the study revealed no significant differences between groups in age at enrollment, sex, primary substance of abuse at admission, prior treatment, or enrollment status (mandatory vs voluntary). Among those lost to follow-up, no significant differences were noted between surgeons and nonsurgeons on these same variables. Two-thirds of surgeons (66.7%) and nonsurgeons (65.7%) who could not be followed up for 5 years had transferred in good standing to PHPs in other states. Final analysis was performed comparing 144 surgeons with 636 nonsurgeons for whom 5 years of follow-up data were available.
STATISTICAL ANALYSIS
Commercially available statistical software (SPSS for Windows, version 15; SPSS, Inc, Chicago, Illinois) was used for the analyses. Demographic and outcome variables for surgeons and nonsurgeons were compared using 2 test for proportions and t test for means. Univariate ORs (95% CIs) were computed to compare the 2 physician groups on selected binomial characteristics and outcomes.
RESULTS
This study used treatment records from 16 programs that had previously participated in a survey of 42 PHPs. The original study 4 described the structure, function, funding, and characteristics of the PHPs, as well as the monitoring procedures and activities provided after treatment. The 26 PHPs that did not participate in the treatment record review herein listed lack of resources, regulatory impediments, or both as reasons for declining to participate. The programs that did and did not par-ticipate in the study were not statistically or clinically significantly different relative to evaluation, referral, treatment, supervision, support, or monitoring practices. The 16 participating PHPs tended to be large: 31.3% were in the largest quartile of programs. The mean number of physicians in each program was 56 (range, 11-119). Although these 16 programs may not be considered nationally representative, they showed no obvious clinical, administrative, or organizational differences from those not participating.
The 780 participants in the present study were distributed among 16 programs such that, on average, there were 9 (range, 1-26) surgeons and 40 (range, 8-80) nonsurgeons per PHP. Surgeons did not constitute more than 33% of participants in any of the 16 programs. Examination of demographic, treatment, and outcome variables across PHPs did not reveal significant clustering by program, nor was a relationship found between any of these variables and the year of enrollment in a PHP. Because there was no evidence of clustering by time or program, we compared 144 surgeons with 636 nonsurgeons on a wide range of demographic, drug and alcohol use, and outcome measures.
Descriptive characteristics of surgeons and nonsurgeons are given in Table 1 . On average, program enrollees were in their 40s, with men constituting at least 86% of each group. Most physicians in both groups were mandated to participate in the program. According to intake records, 34.7% of surgeons and 39.1% of nonsurgeons had a history of treatment for substance use when they enrolled in the program. In each group, at least 85% of enrollees signed a 5-year monitoring agreement for a diagnosis of substance dependence. The others signed a diagnostic monitoring agreement, a more limited and shorter-duration agreement used when a diagnosis of substance dependence was suspected but was unclear.
The 2 groups differed in their primary substance of abuse. The percentage of surgeons (62.2%) enrolled because of alcohol-related problems was significantly higher than the percentage of nonsurgeons (46.9%) (OR, 1.9; 95% CI, 1.3-2.7; P=.001). Surgeons (23.1%) were significantly less likely than their nonsurgeon peers (36.6%) to enroll in a PHP because of opioid use (OR, 0.5; 95% CI, 0.3-0.8; P=.002).
Perhaps because most surgeons enrolled in a PHP because of alcohol dependence, they were less likely to have a history of intravenous drug use (8.1%) than nonsurgeons (14.4%) (OR, 0.5; 95% CI, 0.3-1.0; P=.05). Similarly, fewer surgeons (43.1%) than nonsurgeons (52.8%) had been abusing more than 1 substance immediately before enrollment (OR, 0.7; 95% CI, 0.5-1.0; P=.03). Although these differences were statistically significant, the OR for each indicated a 95% CI with the upper bound at 1.0; therefore, we cannot report with confidence that these differences were significant.
Random drug testing was required of physicians participating in the programs. Table 1 summarizes that surgeons (46 months) and nonsurgeons (48 months) were subject to testing for similar mean periods. During this time, the mean number of drug tests administered to surgeons (n=74) was slightly lower than the mean number administered to nonsurgeons (n=86); however, this difference was not significant (t 763 =1.86, P =.06). Table 2 compares surgeons and nonsurgeons on the following primary outcome measures examined in this study: positive test results for drugs of abuse during monitoring, physicians reported to the state licensing board, program status at 5-year follow-up, occupational status at 5-year follow-up, and deaths. The PHP records, which documented each instance in which a participant tested positive for drugs or alcohol, revealed that slightly more than 20% of physicians in each group had at least 1 positive test result. Approximately 20% of participants in both groups were reported to their state licensing boards because of relapse or noncompliance with the terms of the PHP agreement.
At the end of the 5-year follow-up period, 62.5% of surgeons and 65.1% of nonsurgeons had completed their monitoring contracts and were no longer required to be monitored (OR, 0.9; 95% CI, 0.6-1.3; P=.56) ( Table 3) . About 16% of each group had their contracts extended beyond the initial monitoring period (OR, 1.0; 95% CI, 0.6-1.6; 
41).
These results indicate that surgeons were neither more nor less likely than nonsurgeons to have a positive drug test result, complete or fail to complete the monitoring contract, or extend the monitoring period beyond the original 5 years specified in their agreements. The final outcome examined was participants' occupational status at 5-year follow-up. Of primary interest was the extent to which physicians who had participated in the programs were licensed and practicing medicine after 5 years. The study found that the proportion of physicians continuing their medical practice did not differ significantly between surgeons (67.4%) and nonsurgeons (74.5%) (OR, 0.7; 95% CI, 0.5-1.0; P = .10) ( Table 3 ). In addition, no statistically significant differences were noted between surgeons and nonsurgeons in the percentage who had their medical license revoked or the percentage reported to have died. However, when pooling the number of surgeons vs nonsurgeons who had retired or left their practice voluntarily, those whose medical license was revoked, and those who had died, 25.7% of surgeons and 16.8% of nonsurgeons did not return to medicine, representing a statistically significant difference (OR, 1.7; 95% CI, 1.1-2.6; P=.02) ( Tables 2 and 3 ).
COMMENT
The surgeons in this study were older at PHP enrollment than nonsurgeons, they were significantly more likely to enroll because of alcohol dependence and significantly less likely to enroll because of opioid abuse, and fewer had been abusing more than 1 substance before enrollment. No statistically significant differences were noted between surgeons and nonsurgeons in rates of relapse, reports to state licensing boards because of noncompliance, or monitoring contract completion or failure.
When comparing surgeons vs nonsurgeons on occupational status after 5 years, significantly more surgeons than nonsurgeons had retired or left the practice of medicine voluntarily, had their medical license revoked, or died. These findings support the hypothesis that surgeons may experience greater professional barriers in returning to medical practice following chemical dependency treatment than nonsurgeons. Surgery, like other interventional specialties, is by nature highly safety sensitive. As such, these professions are often subject to more litigious scrutiny. According to a 2007-2008 survey of American physicians, the specialties with the highest incidence of medical liability claims are general surgery and obstetrics and gynecology, 19 and this may provoke a more punitive position from medical boards and hospital credentialing committees when surgeons with an SUD history attempt to return to practice. It has been the experience of the Washington Physicians Health Program in monitoring more than 900 physicians with SUDs that credentialing boards are more apt to intervene and less likely to reinstate privileges when there are questions of safety and competence in surgeons compared with nonsurgeons. This stigmatization and scrutiny may contribute to greater reluctance among surgeons intending to return to practice following chemical dependency treatment.
Furthermore, it is remarkable that 12 surgeons herein had retired or left the practice of surgery voluntarily. One might speculate that this may be partially attributed to burnout stemming from the demanding and perfectiondriven nature of surgical practice, which may have contributed to the initial expression of the SUD. The number of nights on call and the number of hours worked per week have been independently associated with burnout and substance dependence among surgeons (Shanafelt et al 20 and M.R.O., unpublished data, 2010). Therefore, the severe nature of the occupation may further dissuade surgeons in recovery from attempting a return to their careers. Regardless, in an era in which many surgical specialties are projected to experience shortages 21 and millions of Americans are imminently likely to gain improved access to medical care, the loss of 12 surgeons, although not statistically significant, has a profound effect on access to surgical care. On average, a surgeon will perform 19 380 surgical procedures over the course of his or her career. 22 For every year lost from practice, 550 patients may not receive the surgical procedure they need in a timely fashion.
Questions remain about this population of physicians. Although surgeons were not underrepresented or overrepresented among the participants in this study, it is relevant to question whether there is a greater level of shame or stigma among practicing surgeons associated with seeking help for potentially impairing conditions. In a study 10 of suicidal ideation among surgeons, the investigators found that 60% of those experiencing suicidal ideation in the preceding 12 months were reluctant to seek help because of potential employment repercussions. These data would tend to suggest that surgeons may avoid seeking necessary help for fear of jeopardizing their career. More studies are needed that specifically explore the obstacles surgeons face when seeking assistance with mental health or chemical dependency issues.
There are several limitations to this study, including the retrospective cohort design. Unfortunately, almost all studies of physician health topics are retrospective in design. There is no state, regional, or national registry of problems that pertain to physician health, so determination of actual period prevalence of disorders that could affect one's ability to safely practice surgery or medicine is impossible. Another significant limitation relates to whether each participating state PHP had equivalent penetration into its medical community in the acquisition of clients for monitoring. We are unable to determine the degree to which physicians from each of these states came forward or received intervention relative to the medical community at large. Finally, there is no adjustment made for the degree of patient endangerment associated with surgical vs nonsurgical practices. Investigations, including one by the Institute of Medicine, 23 have demonstrated that surgical adverse events account for a significant cause of annual patient morbidity and mortality. 24 Further studies are needed to determine the actual incidence of patient harm associated with relapse of monitored physicians.
In conclusion, this study supports the finding that surgeons who have been diagnosed as having SUDs and who are being monitored by PHPs have recovery, program completion, and employment outcomes similar to those of their nonsurgeon colleagues. However, surgeons were less likely to return to the practice of medicine following chemical dependency treatment. This may in part be owing to perceived shame or stigma associated with an SUD history in a perfection-driven profession. Given the potential for harm by surgeons and nonsurgeons alike with potentially impairing conditions, the medical community should continue to raise awareness about resources available to distressed physicians. Family, colleagues, and employers should receive education about and remain vigilant to the signs and symptoms of SUDs and other potentially impairing conditions to maintain our population of healthy surgeons and to minimize the risk of patient harm. 
